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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a pneumatic tire in which 
high-speed durability is improved without deteriorating other 
performance such as drainage and wear resistance. 

SOLUTION: A tread 18 of a pneumatic tire for a two-wheeled 
vehicle is provided with an inclined groove 20 that inclines 
in an arc shape from an equator CL toward tread ends 18A, 
18B. The inclined groove 20 has a maximum- width portion 28 
having the largest groove width formed in a first region 
constituting, from the equator CL, 15 to 30% of the half the 
tread width. By arranging the inclined groove 20 in the first 
region, heat-releasing performance can be improved most 
efficiently, and deterioration of wear resistance is 
suppressed. Furthermore, since a maximum width Wl of the 
maximum-width portion 28 is 1.5 to 2.5 times larger than a 
maximum width W2 of the inclined groove 20 in a second region 
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except the first region, heat-releasing performance can be 
improved without deteriorating wear resistance. Consequently, 
he at -re lea sing performance can be enhanced effectively and 
high-speed durability can be improved without deteriorating 
other performance such as wear resistance . 

COPYRI GHT : ( C ) 2 0 0 1 , JPO 



file:///CI/Documents%20and%20S (2 of 2)8/17/2009 9:38:45 AM 



JP,2001-030719,A [DETAILED DESCRIPTION] 
* NOTICES * 



Page 1 of 8 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Heat dissipation nature is raised in this invention, without spoiling 
wastewater nature, abrasion resistance, etc. 

Therefore, it is related with the pneumatic tire which raised high speed durability. 
[0002] 

[Description of the Prior Art]lt has been necessary to raise the high speed durability of a 
pneumatic tire from a viewpoint of safety with improvement in the speed of vehicles, especially 
a motor bicycle in recent years. 

[0003]Although improvement (blow temperature rise) of rubber and improvement (rigid rise) of 
pneumatic tire structure which are used for a pneumatic tire had been achieved as a method of 
raising high speed durability, there was inconvenience of being hard to improve the influence 
of driving stability or the performance on others by being large. 

[0004]then, the thing for which the not improvement but heat dissipation nature of rubber or tire 
structure are raised, and the rise in heat of a pneumatic tire is controlled -- high speed 
durability improvement in a pneumatic tire is achieved. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln order to raise the heat dissipation nature of a 
pneumatic tire, it is effective to make the negative ratio in a tread surface increase. However, 
the inconvenience that the rigidity of a tread will fall if a negative ratio is made to increase, the 
tread deformation at the time of tire rolling increases, and abrasion resistance falls is 
produced. 

[0006]Then, it aims at providing the pneumatic tire which raised high speed durability, without 
spoiling other performances, such as wastewater nature and abrasion resistance, in order to 
solve the above-mentioned inconvenience. 
[0007] 

[Means for Solving the Problem]To achieve the above objects, this invention according to claim 
1, In a tread surface, a circular inclined groove which inclines from the equatorial plane side to 

http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_en 8/16/2009 
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a tire hoop direction toward the shoulder part side is the formed pneumatic tire, and said 
inclined groove, Ranging over 15% - 30% of the 1st field of tread deployment half width, it is 
formed from an equatorial plane, and the maximum width of the inclined groove concerned in 
said 1st field is characterized by being not less than 150% of the maximum width of the 
inclined groove concerned in the 2nd field except the 1st field in the range of tread half width 
from an equatorial plane. 

[0008]An operation of the invention according to claim 1 is explained. 

[0009]A circular inclined groove is formed in a tread surface, and when a pneumatic tire rolls a 
wet road surface, moisture in sidewall is smoothly discharged from the equatorial plane side 
through inside of an inclined groove at the shoulder part side. In order to raise the high speed 
durability (heat dissipation nature) of a pneumatic tire, without spoiling other performances, 
such as such wastewater nature and abrasion resistance, it is necessary to form a crevice for 
heat dissipation efficiently so that change of a negative ratio etc. may serve as necessary 
minimum (arrangement). 

[0010]Then, it asked for whether if arrangement of a crevice for heat dissipation is made to 
estrange how much from an equatorial plane, heat dissipation nature will be raised most 
effectively as follows. That is, as shown in drawing 3 (A), the straight rib 52 and the slot 54 
which extend in a tire hoop direction were formed in the tread surface 50, and a relation of the 
distance D and heat dissipation nature along the tread surface 50 in a tire width direction of the 
center line GL of the slot 54 and equatorial plane CL was investigated. As shown in drawing 3 
(B), when having arranged the slot 54 (center line GL) from equatorial plane CL to 0% - 30% of 
field of the tread deployment half width L, it was checked that a radiation effect is the largest. 
Here, the tread deployment half width L is the length of** which met a tread from equatorial 
plane CL to a tread end in a field which intersects perpendicularly with equatorial plane CL. 
[001 1]However, since the neighborhood of an equatorial plane of a tire for two-wheeled 
vehicles (equatorial plane CL to 0% - 15% of the tread deployment half width L) is a field 
grounded at the time of rectilinear propagation of a two-wheeled vehicle, when a slot is 
arranged to this field, there is a tendency for the rigidity of a tread to fall and for abrasion 
resistance to get worse remarkably. 

[0012]So, in the invention in this application, without spoiling abrasion resistance, by making 
into 15% - 30% of the 1st field of the tread deployment half width L a position (distance D) from 
an equatorial plane which forms a crevice for heat dissipation, heat dissipation nature could be 
improved effectively and ** was discovered. 

[0013]Therefore, in the 1st field, an inclined groove by supposing that it is the broadest 
specifically, Heat dissipation nature can be improved most effectively, without controlling 
change of a negative ratio and spoiling wastewater nature and abrasion resistance by making 
the maximum width of an inclined groove in the 1st field into not less than 150% of the 
maximum width of the 2nd field of the 1st field ****. In the case of less than 150% of the 
maximum width [ in / in the maximum width in the 1st field / the 2nd field ], improvement in heat 
dissipation nature by having expanded a flute width in the 1st field cannot fully check. 
[0014]The invention according to claim 2 is characterized by the maximum width of said 
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inclined groove in said 1st field being 250% or less of the maximum width of said inclined 
groove in said 2nd field in the invention according to claim 1. 
[0015]An operation of the invention according to claim 2 is explained. 

[0016]lf the maximum width of an inclined groove in the 1st field exceeds 2.50 times (250%) of 
the maximum width of the inclined groove concerned in the 2nd field, the rigidity of a land part 
divided by inclined groove in a tread surface will fall locally, and will produce partial wear 
remarkably in a land part. Therefore, the inclined groove can fully improve heat dissipation 
nature, without spoiling abrasion resistance, if the maximum width in the 1 st field is 1 .50 or 
more times of the maximum width in the 2nd field, and 2.50 or less times. 
[0017]The invention according to claim 3 is characterized by being within the limits whose 
angles of gradient of said inclined groove to an equatorial plane are 40 degrees - 60 degrees 
in the invention according to claim 1 or 2. 

[0018]An operation of the invention according to claim 3 is explained. 
[0019]Since a circular inclined groove is formed toward the shoulder part side from the 
equatorial plane side, when a pneumatic tire is used in a wet road surface, moisture can be 
quickly removed from sidewalk If an angle of gradient of an inclined groove to an equatorial 
plane exceeds 60 degrees here, drainage efficiency of a pneumatic tire will fall and the 
abrasion resistance of a pneumatic tire will be spoiled at less than 40 degrees. Therefore, 
wastewater nature and abrasion resistance with a good pneumatic tire are securable by 
making an angle of gradient of an inclined groove into 40 degrees - 60 degrees. 
[0020]The invention according to claim 4 is characterized by a flute width of said inclined 
groove being within the limits of 3% - 10% of tread deployment half width in an invention of 
claim 1-3 given in any 1 paragraph. 

[0021]An operation of the invention according to claim 4 is explained. 

[0022]lf a slot is too thin to discharge moisture in sidewall good but in a flute width of an 

inclined groove being less than 3% of tread deployment half width and 10% is exceeded, the 

rigidity of a tread will fall remarkably and abrasion resistance will be spoiled. Therefore, if a 

flute width of an inclined groove is made into 3% - 10% of tread deployment half width, a 

pneumatic tire can secure good abrasion resistance and wastewater nature. 

[0023]The invention according to claim 5 is characterized by a negative ratio of said tread 

surface being 10% - 25% of within the limits in an invention of claim 1-4 given in any 1 

paragraph. 

[0024]An operation of the invention according to claim 5 is explained. 

[0025]At less than 10%, the wastewater nature of a pneumatic tire has a bad negative ratio in 
a tread surface, if 25% is exceeded, a fall of the rigidity of a tread will be remarkable and the 
abrasion resistance of a pneumatic tire will be spoiled. Therefore, if a negative ratio is made 
into 10% - 25%, wastewater nature and abrasion resistance with a good pneumatic tire are 
securable. 

[0026]ln an invention of claim 1-5 given in any 1 paragraph, the invention according to claim 6 
is formed so that said inclined groove may approach the equatorial plane side from the 
shoulder part side toward a tire hand of cut. 
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[0027]An operation of the invention according to claim 6 is explained. 
[0028]Since an inclined groove is formed so that it may approach toward the equatorial plane 
side toward a tire hand of cut from the shoulder part side, it is grounded from the equatorial 
plane side of an inclined groove at the time of tire rolling, and the shoulder part side grounds it 
later. As a result, from the equatorial plane side of an inclined groove, moisture in sidewall 
flows into the shoulder part side, and is discharged quickly. 

[0029]The invention according to claim 7 is characterized by said pneumatic tire being a 
pneumatic tire for two-wheeled vehicles in an invention of claim 1-6 given in any 1 paragraph. 
[0030]An operation of the invention according to claim 7 is explained. 
[0031]Since a tire for two-wheeled vehicles has the small crawler bearing area, its degree to 
which a negative ratio etc. are changed by formation of a crevice for heat dissipation is large. 
Therefore, a possibility that abrasion resistance and wastewater nature will be spoiled by 
formation of a crevice for heat dissipation is large. However, the maximum width [ in / for the 
maximum width / in / in an inclined groove / the 1st field / the 2nd field ] Heat dissipation nature 
can be raised controlling change of a negative ratio (abrasion resistance and drainage), since 
it is only considered as not less than 150%. 
[0032] 

[Embodiment of the lnvention]The pneumatic tire for two-wheeled vehicles concerning one 

embodiment of this invention is explained with reference to drawing 1 - drawing 3. 

[0033]The pneumatic tire 10 for two-wheeled vehicles is provided with the following. 

As shown in drawing 2 , it is the bead part 12 of a couple. 

The toroid shape carcass 14 prolonged ranging over both the bead parts 12. 

The belt layer 16 of plurality (this embodiment two sheets) located in the crown part of the 

carcass 14. 

The tread part 18 formed in the upper part of the belt layer 16. 

[0034]As shown in drawing 1 , in the surface of the tread part 18. The circular inclined groove 
20 which inclines in the equatorial plane CL side from the tread ends 18A and 18B toward the 
tire hand of cut R, The tread end side of the inclined groove 20 to the inclined groove 20, the 
connection groove 22 which inclines in an opposite hand, the equatorial plane CL side of the 
inclined groove 20 to the connection groove 22 and the supplemental groove 24 formed almost 
in parallel, and the supplemental groove 26 which is arranged almost in parallel with the 
inclined groove 20, and is connected with the inclined groove 20 by the connection groove 22 
are formed. The inclined groove 20, the connection groove 22, and the supplemental groove 
24 and 26 are united, are formed in the tire width direction with the predetermined pitch, on 
both sides of equatorial plane CL, symmetrically, are shifted every half pitch and formed. [ two 
or more ] 

[0035]The inclined groove 20 is circularly formed so that it may become equatorial plane CL 
and within the limits whose degree theta of average tilt angle to make is 40 <= theta<=60 
degrees. It is because it becomes impossible to secure sufficient wastewater nature when this 
runs short of the abrasion resistance of the tread part 18 as the degree theta of average tilt 
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angle is less than 40 degrees, and 60 degrees is exceeded. Therefore, sufficient abrasion 
resistance is secured by making the degree theta of average tilt angle into 40 <= theta<=60 
degrees, securing good wastewater nature. 

[0036]The flute width W of the inclined groove 20 is formed in not less than 3% of 10% or less 
(0.03L<=W<=0.10L) of the tread deployment half width L (refer to drawing 2). This is because 
the rigidity of a tread will be insufficient and abrasion resistance will be spoiled, if the inclined 
groove 20 is too thin in the flute width W being less than 3% of the tread deployment half width 
L, and sufficient wastewater nature is not secured but the flute width W exceeds 10% of the 
tread deployment half width L. The flute width W means the average value of the flute width 
covering the overall length of the inclined groove 20. Tread deployment half width means the 
length of ** from equatorial plane CL to [ in accordance with the shape of surface type of the 
tread part 18 ] the tread ends 18A and 18B in the field which intersects perpendicularly with 
equatorial plane CL. 

[0037]The negative ratio in the tread part 18 is carried out 10% - 25% of within the limits. This 
is because the rigidity of a tread will be insufficient and abrasion resistance will be spoiled, if it 
cannot fully drain via the inclined groove 20 if a negative ratio is less than 10%, but it exceeds 
25%. 

[0038]Thus, the pneumatic tire 10 for two-wheeled vehicles, Wastewater nature and abrasion 
resistance with the good pneumatic tire 10 for two-wheeled vehicles are securable by forming 
the inclined groove 20 in the tread part 18 so that the negative ratio of the degree theta of 
average tilt angle of the circular inclined groove 20, the flute width W, and the tread part 18 
may be carried out in a prescribed range. 

[0039]As for the inclined groove 20, the maximum width part 28 from which a flute width serves 
as the maximum is formed in 30% or less of the not less than 15% 1st field of the tread 
deployment half width L from equatorial plane CL (refer to drawing 1). That is, distance D of 
equatorial plane CL is made the center-of-gravity (center) position of the maximum slot 28 
within the limits of 15% - 30% of the tread deployment half width L. As a means to solve a 
technical problem also explained this, the heat dissipation nature by a slot is because 0% - 
30% of field of the tread deployment half width L is excellent from equatorial plane CL (refer to 
drawing 3 (B)). However, in order to ground 0% - 15% of field of the tread deployment half 
width L from equatorial plane CL at the time of rectilinear propagation of a two-wheeled 
vehicle, when the crevice for heat dissipation is newly established in the field, there is a 
possibility of spoiling abrasion resistance remarkably. Then, heat dissipation nature can be 
raised effectively, without spoiling abrasion resistance by arranging the maximum width part 28 
(at least centroid position of the maximum width part 28) to which the flute width of the inclined 
groove 20 serves as the maximum from equatorial plane CL to 15% - 30% of the 1st field of 
the tread deployment half width L. 

[0040]The maximum width part 28 is carried out below 2.50 times (250%) more than 1.50 
times (150%) of the maximum width (henceforth comparison width) W2 of the field (henceforth 
the 2nd field) excluding [ the flute width (maximum width) W1 / on within the limits of equatorial 
plane CL to the tread deployment half width L, and ] the 1 st field. About 28-maximum width 
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part rigidity will fall, and this will spoil abrasion resistance, if the maximum width W1 cannot 
raise heat dissipation nature effectively enough with their being less than 1.50 times of the 
comparison width W2 and exceeds 2.50 times. Therefore, heat dissipation nature can be 
raised, without spoiling abrasion resistance by making the maximum width W1 into 2.50 or less 
times of the comparison width W2 1.50 or more-time. 

[0041]An operation of the pneumatic tire 10 for two-wheeled vehicles formed in this way is 
explained. 

[0042]First, when a two-wheeled vehicle is equipped with the pneumatic tire 10 for two- 
wheeled vehicles and it runs a wet road surface. Since the inclined groove 20 inclines in the 
equatorial plane CL side from the tread end 18A andB [ 18 ] side toward the tire hand of cut R, 
the moisture in sidewall is quickly discharged from the equatorial plane CL side of the inclined 
groove 20 at the tread end 18A andB [ 18 ] side. Under the present circumstances, the inclined 
groove 20 is formed circularly, and since the flute width W is moreover fully secured, 
wastewater nature is not spoiled even if it produces some disorder with a stream for the 
maximum width part 28. Although the grounding region of the tread 18 moves to a tire width 
direction at the time of revolution of a motor bicycle, it can drain quickly on both sides of a 
grounding region by assistance of the connection groove 22 and the supplemental groove 24 
and 26 in that case. 

[0043]Next, since the maximum width part 28 which has the width W2 1.50 times - 2.50 times 
the maximum width W1 of comparison was formed in the 1st field when a two-wheeled vehicle 
was equipped with the pneumatic tire 10 for two-wheeled vehicles and it ran a dry road 
surface, heat dissipation nature can be raised effectively. As a result, the rise in heat of the 
pneumatic tire 10 for two-wheeled vehicles is controlled, and high speed durability improves. 
[0044]And since the pneumatic tire 10 for two-wheeled vehicles only formed the maximum 
width part 28 in a part of inclined groove 20, the negative ratio etc. which reconcile wastewater 
nature and abrasion resistance are settled in a prescribed range, and it does not spoil 
wastewater nature and abrasion resistance. 

[0045]ln this embodiment, as shown in drawing 1 , the maximum width part 28 is formed as a 
portion projected to triangular shape in the middle of the inclined groove 20, but it may be a 
portion used as the maximum flute width of the inclined groove 20 where a flute width changes 
continuously. 

[Examination] The following examinations were done in order to check about an operation of 
this invention. Tire sizes are MCR180/55ZR17, and the tire for two-wheeled vehicles of the 
comparative examples 1-3 and Examples 1-3 used for the examination is the same shape as 
what was shown in the embodiment, respectively. The negative ratios of the arrangement area 
(distance D / tread deployment half width L from an equatorial plane) of the degree theta of 
average tilt angle of the inclined groove 20, the flute width W / tread deployment half width L, 
and the maximum width part 28, the maximum width W1 -/comparison width W2, and the tread 
part 18 differ. 

[0046]lt examined about tire surface temperature, wastewater nature, and abrasion resistance 
using the tire for two-wheeled vehicles of such comparative examples 1-3 and Examples 1-3. 
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Tire surface temperature equips a motor bicycle with the tire for two-wheeled vehicles of the 
comparative examples 1-3 and Examples 1-3, and measures skin temperature after a 
prescribed distance run. Wastewater nature measures the critical speed which makes it run a 
with a depth of 10 mm road surface top and from which hydroplaning produces a motor 
bicycle, carries out indexation of the reciprocal, and displays it. Abrasion resistance equips a 
drum test machine with each tire, does a wear test, carries out indexation of the reciprocal of 
abrasion loss, and displays it. Index size indicates fitness to be also wastewater nature and 
abrasion resistance. 



[0047] 
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[0048]When the comparative example 1 is compared with Examples 1-3, each rate of the flute 
width W of as opposed to the degree [ of an inclined groove ] of average tilt angle, negative 
ratio, and tread deployment half width L in the comparative example 1 is in a prescribed range, 
but the maximum width W1 is 110% of the comparison width W2 (<150%). As a result, the tire 
surface temperature of what has wastewater nature and abrasion resistance good [ the 
comparative example 1 ] will become high with 110**. On the other hand, the maximum width 
W1 was written 250% or less with not less than 150% of the comparison width W2, tire surface 
temperature fell at 100 ** or less, and Examples 1-3 could obtain good heat dissipation nature, 
and they checked that good wastewater nature and abrasion resistance were securable. 
[0049]ln particular, in Example 2 with the largest rate of the maximum width W1 over the 
comparison width W2, tire surface temperature fell to 70 **, and it was checked that said rate 
and heat dissipation nature correlate. 

[0050]When the comparative examples 2 and 3 were compared with Example 1, since the 
maximum width part 28 was formed in 10% (<15%) of field (at the time of rectilinear 
propagation grounding region) of equatorial plane CL to tread-developed-width L, although tire 
surface temperature fell, as for the comparative example 2, it was checked that partial-wear- 
proof falls. It was checked that the radiation effect by maximum width part 28 formation cannot 
fall, and the comparative example 3 cannot fully lower tire surface temperature since the 
maximum width part 28 is formed in 35% (> 30%) of field of equatorial plane CL to tread- 
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developed-width L. On the other hand, reducing tire surface temperature effectively enough 
was checked, without Example 1 spoiling abrasion resistance, since the maximum width part 
28 is formed in 20% of field from equatorial plane CL. 

[0051]ln this embodiment, although the pneumatic tire for two-wheeled vehicles has been 
explained, it is not limited to two-wheeled vehicles, but can apply to other pneumatic tires. 
[0052] 

[Effect of the lnvention]ln the pneumatic tire concerning this invention, are formed so that a 
flute width may serve as the maximum from an equatorial plane to 15% - 30% of the 1st field of 
tread deployment half width, and. Heat dissipation nature can be raised effectively, without the 
maximum width in the 1st field being able to control change of a negative ratio, a flute width, 
etc. from an equatorial plane by being not less than 150% to the maximum width of the 2nd 
field except the 1st field in tread deployment half width, and spoiling wastewater nature and 
abrasion resistance. As a result, the high speed durability of a pneumatic tire can be raised. 

[Translation done.] 
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